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Abstract. Physical-chemical analysis  and antibiotic content of honey is an important factor 
in it’s therapeutic potential. Antibiotic content and physical-chemical analysis of polyflora honey  
were analyzed from 130 samples of natural honey collected in 2011 from three different places of 
Romania. 
In this study we aimed to analyze the following physical-chemical indices: moisture, 
reducing sugar, sucrose, free acidity, diastatic number, HMF identification and the following 
antibiotics: streptomycines, tetracyclines and sulphonamides. Uncontrolled use of antibiotics is 
responsible for their presence in bee products and is an important problem for safety of honey as food. 
For this porpose we aimed to determine residues of antibacterial drugs from honey by liquid-
chromatographic technique with column post-reaction and fluorimetric detector. 
Test results by physical-chemical analysis correspond to Directive 2001/110/CE SR 784-
2/2009 and shows the following results: moisture 16.9%; reducing sugar 81.5%; sucrose 3.06%; free 
acidity 2.31ml; diastatic number 13.9 cm3/g; HMF identification negative. The results for antibiotic 
content of Romanian honey must be absent. The physical-chemical properties of honey from Romania 
indicates a very good quality of it’s. Because of that we need to diversify and commercialize this 
honey and it can contribute to the national agriculture development process.  
 




Romania is an important honey-producer, which in 2011 produced about 21000 tones 
of honey and more than half was exported. According to Codex Alimentarius (Bulancea, 
2002), the nectar from different flowers is rich in sugars that bees process and turn in specific 
products, stored in honey (Popa et al., 2009)). Honey is a natural sweet substance produced by 
bees from nectar or secretion of flowers. The content of honey is: 80-85% cabohydrates, 15-
17% water, 0.2% ashes, 0.3% proteins and minor quantities of amino-acids and vitamins in 
low levels of concentration (Bratu, 2005).  
The main objective of this study is to monitoring the most important parameters in 
polyflora honey from three different areas from Romania: Transilvania, Moldova and Oltenia. 
The polyflora honey samples were collected from non-p lluted area and were analyzed  
according to STAS 784/3-2009 considering sucrose, moisture, reducing sugar, free acidity, 
diastatic number, HMF identification, ash content. 
For honey authenticity we have to analyse the physical-chemical parameters fall 
within the limits set by the current legislation. The basic criterion for identifying the  
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adulteration whith chemicals is the HMF content in honey. Concentration of HMF in honey 
over 10 mg/100 mg leads to suspicions of added of chemicals or artificial invert sugar.  
European Union (Directive 110/2001) and Codex Alimentarius Commission 
established that the concentration of HMF in honey  should not exceed 4mg/100 g (Jusbin, 
1996; Popa et al., 2009). 
Antibiotics such as streptomycin, tetracyclines and sulfonamides are often used in 
bee-keeping as therapeutic treatment to protect bees. Analytical methods have been developed 
to monitor the presence of antibiotic residues in ho ey and the quantitative measurements of 
this antibiotics are done by HPLC (Edder et al., 2010). 
 
MATERIALS AND METHODS 
 
Honey Samples. A number of 130 samples of polyflora honey was coleted from 
three different regions in Romania, Transilvania, Moldova and Oltenia, during May and June 
2011. All samples were saved in glass flask in cool places and analysed.  
Physical-chemical analysis. All chemical analysis were caried out following official 
methods from STAS 784/3-2009. Main analysis wich gives physico-chemical quality of 
polyflora honey are: sucrose, moisture, reducing suar, free acidity, diastatic number, HMF 
identification, ash content. 
Determination of sucrose (Elser method,  according to STAS 784/3-2009). 
Reducing sugar is determined directly before and after inverting (acid hydrolysis), and by 
difference is calculated sucrose. From basic solution wich is ready for determination of 
reducing sugar by Elser method, measure exactly 20 ml in 100 ml volumetric flask, dilute 
with water to volume of approx. 50 ml, add 1 ml of hydrochloric acid, mix and keep on 
boiling water bath for exactly 30 minutes. Neutralize the acid added with 1 ml of sodium 
hydroxide of the same normality (after cooling to running water) and dilute to the mark. 
During the acid hydrolysis, sucrose was converted (inverted) directly in reducing sugar. Next 
we determine the total reducing sugar to the method described above. 
% Sucrose content is calculated using the following formula: 
% Sucrose= (m – m1) x 0.95 
in wich: 
- m is total reducing sugar directly, after inverting; 
- m1 reducing sugar directly, before inverting; 
- 0.95 conversion factor of directly reducing sugar in equivalent sucrose. 
Moisture content was determined measuring the reactive indices at 20°C by an 
ABBE refractometer and the coresponding content of moisture(%) was calculated in 
accordance with STAS 784/3-2009. 
Free acidity  help to assess the degree of freshness of polyflora h ney. 10 g honey 
(weighed 0.01g) was dissolved in 50 ml warm distilled water at 40-50°C. Mix well and add 2-
3 drops of phenolphtalein. Then titred until apear a pink coloration, wich must persist 30 
seconds. Number of ml of sodium used at titration, represent honey acidity, expressed in 
degrees of acidity (Cantarelli et al., 2008). 
Determination of diastatic number. In natural honey exist several enzymes. In 
determining diastatic number is determining amylase activity. Diastatic number is defined like 
number of ml from 1% stark solution, which was transformed in dextrin in 1 hour at 
temperature of 45°C and pH optimum, by amylase contained in 1g of honey.  
Diastatic number = 10
5 ×
V
, in wich: 
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- 5  is the number of ml 1% stark; V =solution volume of honey from that tube, in ml.  
HMF identification: 10g of honey were dissolved in 20 ml water and transferred to a 
50 volumetric flask. 2ml of the solution and 5 ml of p-toluidine solution were put in two 
different test tubes; to one tube was added 1ml of distilled water (reference solution); to the 
second, 1ml of barbutiric acid solution 0,5% (sample solution). The absorbance of the 
solutions at 550 nm was determined using a spectrophot meter (Zappala, 2005). The 
quantitative value of HMF was determined by the external standard method. The HMF 
content express in mg for 100 g honey was calculated s follows:  




where: E – absorbance value; 
 S – diameter of the flask (cm); 
           19.2 - the conversion factor for the absor ance in mg equivalent of HMF 
Determination of  invert sugar (Elser reaction, according to STAS 784/3-2009). 
Glucose and fructose in free status have the ability to reduce copper sulphate in alkaline 
medium and at warm, wich is transformed in cuprous xide. The amount cuprous oxide of 
that is converted in specific working conditions, is proportional with the concentration of both 
reducing sugars in solution investigated.  
Content, in percent, is calculated as follows:  










- m   is  quantity of invert sugar (in mg); 
- 10 ratio between weight of 200 ml volumetric flask and the weight of solution taken for 
dilution; 
- 5 ration between weight of 100 ml volumetric flask and the weight of solution diluted 
for analysis; 
- 3 average weight taken for analysis, in g. 
Antibiotic content. 
• Honey should not contain antibiotics: 
Determination of streptomycin. Streptomycin was investigated by liquid 
cromatography technique with column post-reaction and fluorimetric detection. 5 g of honey 
will be dissolved with 20 ml solution of extraction (heptanesulphonic-phosphate buffer pH 2). 
Streptomycin  was separated on a separation cartridge, was 2-3 successive washes with 
methanol. After evaporation at dry was added 1ml dodecilsulphate 70 nM. Liquid 
cromatography was equipped with a column Supelcosil ABZ+Plus and a fluorimetric 
detection. Mobile phase was composed of 35% aqueous s l tion (dodecilsulphate of sodium 
0,1M) and 65% aqueous acetonitrile (Edder et al., 2010). 
Determination of sulfonamides. Determination of sulfonamides was done by a high-
performance liquid chromatograph equipped with fluorimetric detection, using a C8 column 
type. 
Was weight 5 g of honey in wich will be added 5 ml HCl 2M, the mix was shaked 
for 30 min. Then was added 10 ml of acetone/dichloromethane and 2 g of sodium sulfate to 
remove water from the sample. Shake 10 min, and a sep rating funnel collected the organic 
phase, which then eas evaporated to dryness. Sulfonamides was recovered by dissolution in 1 
ml mobile phase. Mobile phase was established of 0.125M acetic acid (4.7 pH), methanol, 
acetonitrile in raport 72:3:25 (Edder t al., 2010). 
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Determination of tetracycline (Saridaki-Papakonstadinou, 2006)  
Tetracycline was detected according to Oka et al. (1987), cited by Saridaki-
Papakonstadinou by a Hewlett Packard 1100 liquid chromatographer (Hewlett Packard Inc) 
with a Diode Array Detector and a Discovery C8 separation column (25 cm x 4.6 mm, 5µm) 
at a light wavelength of 360 nm. Specifically, purification of samples was achieved by 
diluting 15 g of honey in 30 ml of EDTA (0.1M and pH of 4.0). The solution was passed 
through glass wool (SUPELCO) filters before it was further purified through a Baker column 
10C18 (SUPELCO) suitable for separating organic comp unds. The column was washed with 
10 ml distilled water and further cleaned by the passing of high speed N2 gas. Any remaining 
organic compounds were removed by passing through the column of 5 ml of ethyl acetate 
having 10% of MeOH. The collected solutions were passed again through a 10 COOH Baker 
column, which was washed with 3 ml of MeOH. Final purification was achieved with the 
through passing of 0.01M and pH of 3.0 Oxalic acid solution, Methanol and Acetonitrile in a 
ratio of 5:4:1 respectively. The final solutions were tested by the liquid chromatographer 
using as positive controls samples having 0.30, 0.20, 0.05 and 0.100 mg/Kg of tetracycline. 
 
RESULTS AND DISCUSSIONS 
 
Physical-chemical composition. Figure 1 shows results of  the chemical analysis in 
polyflora honey samples. Polyflora honey moisture content varies in all three different areas, 
being influenced by production season and climatic f ctors.   
 
































Moisture content(%) Invert sugar(%) Sucrose(%)
Free acidity (ml) HMF identification Diastatic number (cm3/g)  
 
Fig. 1. Physical-chemical analysis of polyflora honey from three different areas from Romania 
 
Honey samples from Oltenia has a higher moisture than t e other two samples of  
honey, namely 18.5%. Amount of invert sugar varies, honey from Moldova has a higher 
quantity of invert sugar, namely 81.5%, and the higher quatity of sucrose was obtained in 
honey samples from Transilvania, namely 3.58%. The values obtained for free acidity are 
close being between 1.96 and 2.37 ml. The HMF value for polyflora honey for all samples 
was Negative, which means that honey was fresh. The value for diastatic number varies, value 
of polyflora honey from Oltenia and Transilvania was equal, namely 10.9 cm3/g and the value 
for honey from Moldova is higher, namely 13.9 cm3/g, a better quality unlike the honey of 
 259
Argentina, where the value is arround 19.73 cm3/g (Cantarelli et al., 2008). This result 
obtained are compared with the values from  STAS 784/3-2009, and all the values of the 
analysed samples  were within the limits set by STA 784/3-2009. 
Compared with the honey taken by Popa et l. (2009) from Transilvania, in his study, 
our honey taken from the same area is of a high quality, nd we weren’t found HMF in our 
samples. 
Antibiotic content. In Table 1 we presented the results for antibiotic analysis made 
on honey from three different areas. The examined samples had no drug residues samples, a 
true proof that the Romanian beekeepers understand the need for serious production of honey 
as a natural honey, valuable for the population of our country.  
 
 Tab. 1 
Antibiotic content of polyflora honey from different areas 
 
Results Lim 1 Lim 2 Lim 3 









   
Streptomycine µg/kg <2,5 <2,5 <2,5   5 
Tetracycline 
Tetracycline µg/kg <1,0 <1,0 <1,0    
Chlortetracycline  µg/kg <1,0 <1,0 <1,0    
Oxytetracycline  µg/kg <1,0 <1,0 <1,0    
4-Epioxitetracycline µg/kg <5 <5 <5    
4-Epitetracycline µg/kg <1 <1 <1    
4-Epichlortetracycline µg/kg <1 <1 <1    
4-Epinidrotetracycline µg/kg <5 <5 <5    
Total Tetracycline  µg/kg <1,0 <1,0 <1,0   5 
Sulfonamide 
Sulfachloropyridazina µg/kg <1,0 <1,0 <1,0   1 
Sulfadiazine µg/kg <1,0 <1,0 <1,0   1 
Sulfadimethoxine  µg/kg <1,0 <1,0 <1,0   1 
Sulfamerazina µg/kg <1,0 <1,0 <1,0   1 
Sulfamethazine  µg/kg <1,0 <1,0 <1,0   1 
Sulfamethoxazole µg/kg <1,0 <1,0 <1,0   1 
Sulfametoxypyridazina µg/kg <1,0 <1,0 <1,0   1 
Sulfapyridine µg/kg <1,0 <1,0 <1,0   1 
Sulfathiazole µg/kg <1,0 <1,0 <1,0    
Sulfabenzamide µg/kg <1,0 <1,0 <1,0    
Sulfacetamide µg/kg <1,0 <1,0 <1,0    
Sulfadoxine µg/kg <1,0 <1,0 <1,0    
Sulfafenazole µg/kg <1,0 <1,0 <1,0    
Sulfameter µg/kg <1,0 <1,0 <1,0    
Sulfametizole µg/kg <1,0 <1,0 <1,0    
Sulfamonometoxin µg/kg <1,0 <1,0 <1,0    
Sulfisoxazole µg/kg <1,0 <1,0 <1,0    
Total sulfonamides µg/kg <1,0 <1,0 <1,0   5 
Lim 1=Minimum limit. If the value indicated in Cammpo"Result"and below the lower limit, the parameter is not c mpliant. 
Lim 2=Limit by which the result is satisfactory. If the value in the range"Result"and above the value of Lim2., the sample 
presents a situation of "alarm" in relation to the parameter analyzed, this does not overcome the lack of onsumption or 
elimination of food. 
Lim 3=Maximum Limit. If the value in the specified range"R sult" and above the upper limit, the parameter is not compliant. 





Chemical content of polyflora honey from three different areas from Romania 
indicate a good quality of it.  The physical-chemical analysis showed that most of investigated 
samples had low moisture, a negative HMF and a low diastase number. Moisture content of 
the honey is an indicator for control of microbial growth, that's why it can be preserved for 
longer periods of time. The results obtained in antibiotic analysis of polyflora honey shows 
that honey have no content of antibiotic, wich means that the bees was no treated with no 
antibiotic. This shows that Romanian polyflora honey is superior than others, the most 
valuable honey is harvested from Transylvania region, an area of the mountain, which raises 
the value and prestige of Romanian honey.  
Untill few years ago, most of the European countries by honey from Argentina and 
Turkey, but because of their high prices, most of our honey is sell to Italy and Germany, 
countries which try to find a better quality-price raport. Because of that we need to diversify 
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